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ABSTRACT 

SEVERE THUNDERSTORM CASES OF JANUARY THRU JUNE 1985 

JOHN E. HALES JR. 
HUGH C. CROWTHER 

Severe thunderstorm occurrences are relatively Infrequent In much of the United 
States. As a result a forecaster only occasslonally has an opportunity to 
forecast their development. This proves to be a problem as certainly one of the 
more Important factors In forecasting them Is the level of experience an 
Individual forecaster has. Real !zing the Importance that experience plays and 
difficulty Involved for a meteorologist to study past cases, a summary was 
complied of all the organized severe thunderstorm episodes of 1985 the month of 
June. Included In each case were the times and locations of the severe weather 
along with specifics of the more noteworthy events. A composite of those 
parameters most frequently found to be associated with severe thunderstorms was 
Included. Each case has a surface and 500mb analysis along with an Infrared 
satell lte photo. The objective was TO give an overview to a forecaster as to 
what Ingredients went Into severe development with a more detailed analysis 
being left up to the Individual. 

INTRODUCTION 

More severe thunderstorms occur In the United States than In any other area In 
the world. Organized severe thunderstorm episodes can occur In any section of 
the country and In any month of the year. The synoptic conditions that result 
In the development of these storms yary widely across the country. Severe storm 
cl lmatology shows the episode frequency decreasing with distance from the center 
of the country, however only the Pacific coastal states lack a significant 
number of cases for any great concern. 

One of the more Important tools In forecasting severe thunderstorm episodes Is 
experience. The more opportunities a forecaster has In working a severe weather 
situation, the greater his skill and confidence becomes. Unfortunately these 
episodes are Infrequent enough that, with the exception of the most active areas 
In the central United States, an Individual forecaster may only work a severe 
situation once or twice per year. 

The usual technique for Increasing ones experience base Is to go back and 
examine the synoptic charts, particularly for cases with which the forecaster 
was not previously Involved. This can be a rather difficult undertaking because 
charts of Interest may not be readily available and/or organized In a systematic 
manner. This Is the case at the NSSFC, but It Is often so to a much greater 
extent at the local field offices. 

The purpose of this pub! !cation Is to Identify and organize those severe 
thunderstorm episodes that occurred across the nation during the first 6 months 
of 1985 Into a handy and easy to use format such that a forecaster can read! ly 
review those cases that may be of Interest to him. The selection procedure of 
the cases was not very restrictive and Included most of the organized severe 
thunderstorm episodes that occurred nationally. In those areas where storms are 
rather Infrequent, such as west of the Rocky Mountains, the selection threshhold 
was somewhat lower. 



Due to the considerable delay In receiving at NSSFC the microfilmed NMC 
analyses only the first 6 months of 1985 are Included. This a! lows the 
pub! !cation to be distributed soon enough to be uti I !zed In the field for the 
next severe weather season. If this pub! !cation Is continued In coming years It 
will Include the 12 month period from July to_June. 

CASE FORMAT 

The basic approach In compll lng the cases was to provide the Interested 
forecaster with a comprehensive, but not excessive, number of charts. The 
following Is a description of each chart Included. 

Dally Activity Summary-A fairly tight depletion of the day's organized severe 
convection Is shown(sol ld I lne). A I !sting of any noteworthy Individual event 
Is Included for each day. The criteria for I !sting a report would be most of 
the F2(Fujlta i981i or greater tornadoes, tornadoes/wind damage that result in 
death, a significant number of Injuries and/ or damage that generally exceeds 
$100,000. Storms that resulted In damage In excess of about $100,000 were 
Included In the I !sting by category as used In Storm Data(U.S.Dept of Commerce 
1985). Those reports were then located on the activity summary chart by number. 
with an* not In a watch). Also Included Is a table I !sting the dally total of 
severe reports. Following the date there Is Included the time range of the 
organized severe occurrence. AI I times for this chart were In CST. 

Composite Chart-The purpose of a composite Is to represent on one chart those 
parameters Important In producing severe thunderstorm. The basic composite Is 
similar to that done In TR-200(e.g.,Mlller, 1972) with some modifications. 
Instead of using the 850 Td, the mean mixing ratlo(sol ld I lne g/kg) was 
Incorporated as a better representation of the low level moisture supply. The 
relevant short wave trough( I lne of trlangles)was taken from the 700mb level 
rather than 500mb. This was done for two reasons a)the 500mb analysis being 
Included In the study and b)a more frequent coorelatlon of troughs at 700mb with 
severe thunderstorm development. The polar and subtropical jet-stream Is 
depleted by the maximum wind axls(wlde sol ld I lne with arrowhead In ktsl at the 
250mb level. The I lfted Index analysls(dashed I Ina) used the lower 100mb of 
moisture and a forecasted maximum surface temperature. Any areas of upper 
dlffluence(zlg zag I Ina) and mid level drylng(heavy dashed I Ina), the 850mb 
jet( I Ina with arrowhead In kts), as wei I as the thermal rldge(heavy dotted I lne) 
as shown on the 850 mb analysis, are Included. 

500mb Analysis- The NMC operational 500mb analyses using the observation time 
most relevant to the severe thunderstorm development was Included. Due to the 
unavallabl lty of 500mb analyses the 300mb level was used on May 26 and 27. 

Surface Analysis-The NMC operational analyses nearest either the time of Initial 
severe thunderstorm development or the time of the most severe storm occurrence 
was Included. 

Satell lte Photo-The Infrared photo closest to the time of the most severe storm 
occurrence of the day was Included. 

SUMMARY 
The details of synoptic patterns that are associated with severe weather events 

' 



are soon forgotton. However similar a severe weather situation seems to an 
earl fer occurrence there are always Important differences. Having available the 
pertinent synoptic conditions that were present In a past situation should 
enable a forecaster to better Identify future storm producing patterns. 
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27 GOES 10PM CST May 14, 19J5 



16 
• 

Composite 6PM CST May 20, 1935 

500 MB 6PM CST May 20, 1985 

i~o. 19 May 20, 1985 

28 

NO (Y[HT riHE ST LOCATION 
1 HFI[L 2. 7:1 1900 !X PR(!10NT 

q' 

_j\ 
. ' 

' ' 

PATH .:IL INJ 01!& 
0 0 • 

' 't 
I 

20MAYB~-21MAYB~ 1200-0~00 CST· 60 REPORTS 11 TORNADOES 

20, 1935 

GOES 11PM CST May 20, 1985 



Composite 6AM CST May 21, 1935 

500 MB 6AM CST May 20,, 1935 

No. 20 r~ay 21, 1985 

HO £YCNT Tilt£ ST LOCATION 
l 6 70 twH 08JO LA SRH LOUISIRHA 
2 TORHROO-r2 1 "110 m; OCEAN SPRINGS 

PATH I::IL IHJ Ot!G 

2 7 ' 
3. ::1 0 0 ::1 

21MAY8~ 0720-1~ CST ~1 REPORTS ~ TORNADOE! 

Surface 9AM CST May 21, 1985 

29 GOES 8AM CST May 21, 1985 



No. 21 May 22, 1935 

HO £:VENT TIHE: ST LOCRTION PATH J::IL INJ DriG 

1 TORHAOO-F"3 1630 HC WINSTON-SALCH 3.:1 0 0 G 
2 HFIIL 2. 7:1 1630 HC SWRN SUILF"ORD CO 0 1 G 

22"RYB~ I~OO-IS2~ CST I~ REPORTS I TORNADO 

Composite 6PM CST MpY 22, 1985 

Surface 3PM CST May 22, 1985 

500MB 6PM CST May 22, 1985 

30 GOES 5PM CST May 22, 1935 



No. 22 May 26, 1985 

NO (Y[NT TI/1( ST I..OCRriON PATH Ul [HJ U/16 
I HAIL 3. 00 IS"':! . HE B NW NORTH PLATTE: 0 0 !l 

\ / 

,_ -' 
26MRYB~-27MRYB~ 131~-0220 CST 89 REPORTS 6 TORNADOES 

S2.._ .. ,,f_f-. ,.,..:;. \ "-\ 
.. , I . ! 

Composite 6PM CST May 26, 1985 

Surface 3PM CST May 26, 1935 

300 MB 6PM CST May 26, 1985 

31 GOES 4PM CST May 26, 1985 



No. 23 May 27, 19d5 

HO E:YrNT 
I TORHADO-rJ 
2 HA[L "L~ 

Till( 

1608 
2000 

J6 RE:PORTS ' 

ST LOCATION 
NE 10 SCOTTSBLUH 
OJ:: 6RT[ 

PATH I::IL IN.J Ol'f& 
"18.0 0 0 s 

"' TOR~S---l·~~:ir--------1~------,)~~-------"~;::_ __ 

' . ' 
~i 

27MAT8~-28MAT8~ 0808-01~~ CST 

Composite 27' 1935 

300MB. 6PM CST May 27, 1935 32 



Surface 3PM CST May 27, 1985 

GOES 4PM· CST May 27, 1985 

33 



No. 24 May 28, 1935 

~ ... -... -... -_---·------- --- .. ... 

20 RtPORTS 
7 TORNROO(S 

l3'1:1-23l3 CST 

" .iP 
2BMAYS:S 1~-2313 CST :53 RO'DRTS 7 TORNADOES 

Composite 6PM CST May 28, 1985 

500 MB 6PM CST May 28, 1985 
' . 

34 



Surface 

GOES 3PM CST May 28, 19a5 

35 
GOES 7:30P'1 CST May 28, 1985 



No. 25 May 29, 1985 

HO E:V£HT TIHE ST LOCATION 
1 TORHAOD-rz ISZ~ HE: PALISAOE: 
2 HAIL 3, 00 O't'fO HO 6LAOSTOHC 

.. -.. ·-. .. -.. 

PATH I::IL IHJ DH6 
2.0 ·a o 6 

-.. .. ·.. 

29HAY8~-30HAY8~ 0700-0~0 CST ~1 REPORTS ~ TORNADOES 

Composite 6PM CST f~ay 29, 1985 500 MB 6 PM CST May 29, 1935 

Surface 6PM CST May 29, 19J5 

36 



Surface 3AM CST May 30, 1985 

GOES 7PM CST May 29, 1985 

GOES 4AM CST May 30, 1985 



No. 26 11ay 30, 1,~\~5· 

NO 

t 
2 
J 

' ' 

CVtHT TIP![ 

TORHAOO-r2 13:1:1 
TORHAOO-r3 2122 
TORHAOO-r2 2200 
TORHROO-r2 22!10 
TORNROO-f"2 2320 

69 REPORTS 
18 TORHfiOOCS 

ST LOCATION PATH I:IL IHJ Otl6 

NO "I H lUNG o.' 0 0 • [A 6 W CLJ:AOCR 22.0 2 " 7 

" BA&L(Y u. 0 0 2 6 ., LIYIN&STOH 16.0 0 0 ' ., ORI..CYVILL[ ta.o 0 0 ' 

30MRY8~-31KRY8~ 0601-0~~7 CST 83 REPORTS 18 TORNADOES 

Composite 6AM CST May 30, 1935 

Surface 9PM CST May 30, 1985 

GOES 7PM CST May 30, 1985 
37 . 



No. 27 May 31, 1935 

3l~AYB~ 1~20-2030 CST 7:! REPORTS 28 TORNADOES 

NO EVENT TINE ST LOCATION PATH KIL INJ [1~1G 

I TORNADO-F4 !SBS OH nQtl~OE CEH7Er• 14.0 12 82 7 

Composite 6AM CST May 31, 1985 2 TOI"ItlAflO-F3 !SIB OH I ESOPO i"AJ·J! ~~ 15.0 ' ::e 6 
3 TORNADO-F2 151!:1 PA LIHE<:.V!LLE 4.0 0 I 7 

0 4 TORtlliflO-F4 1517 OH lRU~IC:HLL COutJTY 14.0 0 a 4 . ' 5 TORtiADO-F4 1520 PA JA~l!:STOWN 56.0 23 125 7 
6 TORtlAIIO-F3 1523 PA SAEGER TO~! 23.€1 2 ? ? 
7 TORilADO-F 4 1530 PA l·.fATTSElURG 18.0 ' ' ' a TORtlADO-F2 1535 OH JEFFERSON 10.0 ' 15 6 

• TORtlADO-F4 1625 PA TIOtJESTA 30.0 0 7 ? 
10 TORNAr•O-F3 1630 PA TIDIOUTE 13.0 0 3 ' II TORNADO-FS 1635 OH tJEWTOtl FALLS 41.0 17 3\El a 
12 TORNADO-F3 1721 OH JOHNSTOWN 29.El I ,. 7 
13 TORNADO-F4 1738 PA PENFIELD so.e ' ' 7 
14 TORNADO-F2 1745 OH SALEI1 13.6 ' " 7 
15 TORNADO-F2 1754 PA Et1...EtiTOH 6.0 ' ' 16 TORNADO-F2 1755 PA GRAiiD VALLEY a.a ' ' ' 17 TORNAD0-F4 rsee PA AVIS se.e ' ' 7 
Ia TORtlAOO-F3. lBBi" OH FRAZEYBURG 11.£1 ' 5 6 .. TORHADO-F3 1910 PA DARLIHGTOH 39.0 9 "' 7 

" TORHADO-F4 195£1 PA SHEFFIELD 26.£1 3 40 ? 
21 TORNADO-F2 1900 PA LAr1JNT 17.0 ' ' ' 22 TORtlADO-F4 1925 PA LYCOMING 20.0 6 66 ? 

500 MB 6PM CST May 31, 1985 

500 MB 6AM CST May 31, l9d5 38 



w 
Surface 3PM CST May 31, 1965 

GOES 4PM CST May 31, 1935 

GOES 6PM CST May 31, 1935 39 



Composite 6PM CST June 1 • 1985 

.. 
rl ,. 

..........___ 

500 MB 6PM CST June 

.. ~· 

1/ 

1, 1985 

40 

June 1, 1985 

: . . . 
.· .· 

: .......... .. 

DIJUNB~ 

surface 

. · 

.·· .·· 

.· .• .. 
. ·· 

,--- --~ 
. .. 



No. 29 June 3, 1985 

----------- .. . . 
• • . . . . 
• J 

~ .... .·· 

03JUN8~ ~~~~-223~ CST II REPORTS ~ TORNADOES 

Composite 6AM June 3, 1985 

Surface 3PM CST June 3, 1985 

500 MB ~AM CST June 3, 1985 

41 GOES 3P11 CST June 3, 1985 



No. 30 June 4, 1985 

NO CVCHT TIP![ sr LOCATION PATH J::IL IHJ DHG 

1 HAIL ... 00 1600 TN HRSHVILLC a a ' 2 HAIL ... ::m 1630 TN LASURROO a a ' ' TORNA00-f2 1630 TN LA6UAROO '·' a a ' ' 6 tOO HPH 1800 HC ROCr:YHOCJ:: a a ' 

D~JUNB~ l~DD-20~0 CST 37 REPORTS I TORNADO 

Composite 6PM CST June 4, 1985 

500 MB 6PM CST June 4, 1985 

Surface 3PM CST June 4, 1985 

GOES 4PM CST June 4, 1985 42 



Composite 6PM CST June 5, 1985 

500 MB 6PM CST June 5, 1985 

No. 31 June 5, 1985 

NO E:VCNT TillE: ST LOCATION . PATH t:IL INJ Ot16 

43 

I HAIL 3, 00 
2683t1PH 
3 HAIL '1, ~0 

I 300 NC LITTLE CANA 
1:1:10 NC IIINSTON-SALt"t1 
1730 NC CONCORD 

0 
0 

O~JUNS~ 120~-231~ CST 71 REPORTS 

Surface Noon June 5, 1985 

GOES 1PM CST June 5, 1985 

0 
0 ' ' 



No. 32 June 8, 1985 

NO t'YCHT mu: sr LOCATION PATH t:IL INJ 0116 
I HAIL 3. :10 1700 " SCCU:l' 0 0 ' 2 HAIL 3. 00 181~ " PARI::' f"ALLS 0 0 ' 
, TORNAOO-f"J 181::1 " PARt: fALLS 68,0 2 " 7 ' TORNAOO·r2 2000 wr SAND BAY '·· 0 0 ' ' HAIL ::1. 00 2000 wr STUR6CON BAr 0 0 ' ' TORNADO-f"l 2012 "' 10 lol STEPHENSON 2.' I 0 J 7 TORNAOO·f2 22::10 "' RCE:O CITY 2'1. 0 0 0 ' 

OBJUNB~-OSJUNB~ 1630-023~ CST ~6 REPORTS 7 TORNADOES 

Composite 6 PM CST June 8,1985 

Surface 6 PM CST June 8, 1985 

500 MB 6PM CST June ·8, 1985 

GOES 6 PM CST June 8, 1985 
44 



Composite 6PM CST June 9, 1985 

500 MB 6PM CST June 9, 1985 

No. 33 June 9,1985 

NO EVENT TI11( ST LOCATION PRTH !::IL INJ 0116 

TORNADO-n 0000 t:Y 18 E: LOUISVILL( '1. '!I 0 0 6 
6 80 t!PH 0030 I:.Y N( SULLITT CO 0 0 6 

_ .. --· . -- -·-

' ' 
' 

' ' ' ' 

OSJUN8~-!0JUN8~ 2210-0200 CST 22 REPORTS I TORNADO 

Surface Midnight June 9, 1985 

GOES Midnight June 9, 1985 
45 



No. 34 June 14, 1985 

: 

Composite 6AM CST June 14, 1985 

Surface 3PM CST June 14, 1985 

46 

140 CVE:NT 

I 677HPH 
2 HAIL J, 00 
J TORNAOO-tl 

T[/1( ST LOCATION 

21l8 01:: rORT SUPPLY 
22:!0 0&:: OllASSO 
22:l:l 01: OWASSO 

PRfH t:IL INJ 0116 

0 1 3 

0 0 ' ;----\ ---.....,_ 
' '' ' ' 

>C ' '• 
' '' 

It REPORTS ~ 7 TORNAOOCS 
12:!0-17'1:1 CST 

' 
. 

' . . . 
. , 

:58 RCPORTS ·,==.-. 
·---, <. 1 TORNROO ' 16't7-0lJ8 CST -........... ' ' ' 1------ ' ' ' ' -- ' 

1 ~--..... - J \ ---L: 2 -~---- ----------------1 

1~JUNB~-1~JUNB~ 12~0-0138 CST 69 REPORTS B TORNADOES 

500 MB 6AN CST June 14, 1985 

GOES 4PM CST June 14, 1985 



No. 35 June 15, 1985 

!:l v 

Composite 6PM CST June 15, 1985 

500 MB 6PM CST June 15, 1985 

47 

NO EVCHT TitlE:: ST LOCATION 
l TORNAOQ-r2 1910 IN HUNTINGTON 

'~- .. 

' 
.. .. 
' ' ' ' ' ' ' ' 

' 
' ' ' 

PATH .:IL INJ OM6 

o. 3 0 0 

·-) 
' ' ' ,_ 

' 

............ ... 

' ' ' ,...../ 

' • 

1~JUNB~ 1~1~-2022 CST 11 REPORTS 2 TORNADOES 

Surface 6PM CST 15, 1985 

GOES ?PM CST June 15, 1985 

' 



• 

No. 36 June 17, 1985 

Composite 6PM CST June 17, 1985 

'· - -

500 MB 6PM CST June 17, 1985 

5~ c: 
o~tu 
VII •• 

48 

110 CVLIIT Trt11: ST LOCATION 
G 97 11PH 19'1:1 115 111:14 ALBA/II' 
TORNAOO~tz 20'1:1 MS B(L/101/T 

---

PATH t:IL INJ 0116 

0 0 6 
2.0 0 0 ~ 

---
\ 1 t ---' 
, '--y-----r---- \ 

17JUNS~ i5i5-2200 CST 23 R~PORTS 2 TORNAOD~S 

·surface 6PM CST June 17, 1985 

GOES 6PM CST June 17, 1985 



No. 37 June 21, 1985 

Composite 6PM CST June 21, 1985 

Surface 6PM CST June 21, 1985 

tlO CY!:NT fi/11: ST LOCATION 
L G SO MPH l8:10 r:S OTTAWA 

( 
\ 

PATH t::IL INJ OM6 
0 I 0 

\ 

> 

21JUNB~-22JUNB~ 103~-0110 CST ~S REPORTS 

500 MB 6 PM CST June 21, 1985 

GOES 6PM CST June 21, 1985 



' 

No. 38 June 22, 1985 

Composite 6PM CST June 22, 1985 

500 MB 6PM CST June 22, 1985 

50 

140 CVCNT TI11( ST LOCATION 
I TORNROO-F2 I :IJO OH THOMPSON 

PATH .t:IL INJ OHG 
'13. 'I 0 :z :; 

\ 
\ 

\ 
\ 

\ 

/' 
22JUN85 1555-21~5 CST 15 REPORTS 6 TORNADOES 

Surface 6PM CST June 22, 1985 

GOES 6PM CST June 22, 1985 



No. 39 June 23, 1985 

110 E:VE:NT TIHC sr C:OCATION PATH I::[L [1'/J CHG 

I HAIL 
"· 00 ~~~0 " HONI:r CRCI:I:: 0 0 ' ' TORNADO-rl 1612 " 6R[SWOLO I.' 0 I ' , 6 S't HPH 1632 "' LINCOLN 0 0 7 

' HAIL J, 00 l632 "' LINCOLN 

() 

I 
I f-+-~f..--~'-"1., 
I I 
I I 

I 
I 

Composite 6PM CST June 23, 1985 23JUNB~ 0710-!B~B CST 72 REPORTS 6 TORNADOES 

500 MB 6PM CST June 23, 1985 
Surface 3PM CST June 23, 1985 

COES 3PM CST June 23, 1985 
51 


